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(54) POWER GENERATING SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a power 
generating plant which efficienctly and economically 
collect a large quantity of carbon dioxide exhausted 
from a thermal power plant, fuel cell generating plant, 
etc., without requiring special separating processings. 
SOLUTION: A fuel cell 51 is supplied with a fuel and 
oxygen, where chemical reactions take place at a 
specified temp, to make power generation, and the gas 
exhausted from the fuel cell 51 is fed to a combustor 
52. The combustor 52 is supplied with a fluid which 
contains chiefly a compound consisting of oxygen or 
carbon atoms or oxygen atoms or hydrogen atoms, and 
this is mixed with a fluid containing the gas exhausted 
from the fuel cell 51. and the mixture is combusted. The 
fluid exhausted from the combustor 52 is fed to a 
separator 53, where the carbon dioxide is separated 
from water vapor and collected. Such a configuration 
permits efficient and economical collecting of only 
carbon dioxide, without requiring special separation 
devices. 
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[0 0 9 91 ^\Z.^ *^0^CO®1 6*Jfe«»J(D«fig|C#VN 
(i, EffiS lit iSi^^ 1 3 i copa{;iJE^S 164:^ 

[0100] mi 6fi. wm.^^y-J^<n>%\ 6^Jg^J(D 
:/n5,i?ii-r-fo5„ iEi^^i 1 ifSiSsi^i sirow 

[0 10 1] :L(r:>mmii^t^hfii-^%\ 6 *lg0iJ<Di!){^ 
lc#l,NTtftig-r5o ^)^§gl OA>^#^ta^ixfc;^v!.tt. 

n^i\,tz.iJ7.\%. ^grojEi^^i 6ic#tiis&$ix, mm.<n> 

Si 3tcaie,ix, ^uRSixfc^, mmmz\z.m^^i\,m 
[0 10 2] "ix^'&^fz.ma^x 6*jse!)T-tt. -mwL 

[0 10 3] ¥^m.y7i^htK mmim^mn 

[0 10 4] :ff:^i'-\^>2(omm^3i:tmtm 

[0105] mmm^m.mmimmm i *ffiv>T. 

(NOX, SOXSr^tp) (OfitJtlitLT^^^tO/i 

[0 10 6] r /—vmmit^hwm^i^^—m 
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•jrgr^k^^i: LT-^^b^^HilxSisi stc^A-rsfc 

[0 10 7] ifc. gg^gSr^MSl 2(c#A-r5ri 

mii^^{mm<r>m'^\^h'z>x\t. Wi^-^>-:f^xms,\z. 

[0 10 8] :hU—vmM6i}^hry—¥mM7 
[0 10 9] ^hiz.. mmS^l l7!>^hmiii^fl±:ff^ 

mizi:'ox'pmi^m-r^:iki.^x<o . mm^iet-f:,^ 

[Olio] «S«IS3(itt«&$ir«.;!!/;^S:#SX 
(C#V^T, mi 7%#MUTlft?g-r-5o »1 7^Jg^JcO 

1 3 fc^if^i-S r t X, lEiffi^ 1 1 

[0 111] mi 7{i, ^mv::^-7'A<o^i 7^J6fi»J<^ 

-:y^|llT-fo5o Hi 7^JS0yr-tt, -^{k;et^<0|pl 

[0 112] ^m7°7>h*s, 

[0 113] 13:^9~-\f:^Z(Oimm'i^PmM 

[0 114] ^it^^ge^M^wms&i Srffli/^T, 
Yb*SJ«:t-J:or«S[3i4;/i'¥SrSi>Jtil-rfc«>. ;k:^« 
:^ h e>#NttJ ^ ix 5 ;!f ;^ n 5 - ^{bj^Sg 
so (NOX. SOXSr-g-tf) roSt Jtlli UT^^fCi^^c 




[0 115] T>'-KS®7d»e>#^Ul$ix5-ffif 

*»o^#lc:|elilXi-5 C t d^T-t 5. 
[0 1 1 6] Sf^Sr*!S«!gl 2{::3fA-r5Ci: io 

t), ^*oi^igESi a-^o^AH. JEi^Si lc73fflnBE 

[0 117] Sfc, *y— KSS6*>P>T/— K««i7 

[0 118] ^hic^ mm^l lii-ib^m^titL:ff:^ 
fSllcJ:oT4'ra}*ai-t-5r tfciU. BEfNIill 6*»t# 
[0 119] ^fc. Bj§£S3(r#til&$4x?);y^^#St? 

[0120] ».\z. *%igromi ammmiomfS.. 
\zHv^x. mi 8^mmi-x^m-r^, ^i8mm.m<o 

v';^7^^co^l 8mM&i<D-y^u y^mx$}^^ 

[0121] ^m^mm.mmnmm 1 p^^xn. t/- 

«7d^P>S^ffi$ixfc;y;:^«. -gSfiry- Kmil7 (digl 
^ixry ^►3tt#,^SSl 2{zmm^ir\^ 

[0122] KA±ai--ifc^;;cm 1 8 mmmxn. -mit 
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[0 12 3] m&^m^mM&i^ 
mmi t^^^—\^>'2 tM^^-^>'9 tA^hfj:i>m 

[0 12 4] ;!!f;;^^-CV2(0*!S«|g3&MK* 

mmtTkmut-mimmtiz-t^ztux^. -mt 
[0 12 5] mwi^wtmmmnw&iim^^x. 

(NOX. SOXSr^tr) <7)fit JttSSbTl^^fO/j: 

[0 12 6] ^fz. Ty'-h'm^Tti-hmm^in^-m 
immi:&mi^x. -mt^mwi'^s.^i sstio^^si 

9 -mit^^t LT-^{biK5!lll]l|X$i5 1 5 icm?^i-^tc 

[0 12 7] *fc, mm^mmmi 2i,zmx-t^:Lk 
X. mmmi icottj'jfoiSis^iasc t!!)5-c-#s. 

9. K*<^«Sjgg5Sl 2'-0*Afi. Kites 1 lOapJE 

mtm^t^mcom^ich<}Xit. m-&^^>zf^xmM\z 

^<OS.t>i:'^i>Zki>iX^ZtHb. ^^^£mSit:m-f^ 
[0 12 8] ^^c. :*y— Kmil6/4>?5Ty — Kmil7 

4>#^^^::^^<oA^^v';^7' A t -r s - t AST- 1 ?)„ 
[0 12 9] *y-Km®6;i»ib#^l±i^tv^;*f 

mmmmm.i(omm^6^(r)SMi>^:f^^m-it-r^tii^ 

;*fx^-tr>-91h'i'i?yV't;<»y— Km<16(^tig;{f 
tfyf£0:^}}-^^-^/u^nt>ti:\,^ZkizXr)^ *y-K® 

[0 13 0] 2>:(;i. 3f:5l?^CDmi 9llJi^JW«fi£. mi'f 
{C#V>T. mi 9Sr#flSUrlftigi-5„ ®19|IJ60tJro 

[0131] E 1 9 Ji, ^tl'>;^-7" 1 9 




(11) 
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[0 13 21 X. Ty—h'mm7t^hmm^i^ti>0:^ 
m^msi sizmhti. mm^i itj^hmm 

fc:i{f ;^ -Sl5tt«i«ISS 1 4 mail feH. ^ fJ «T / - K 10 

[0 13 3] si.±m'<it.mf£mi 9mmmx-i^. -mit 

[0 13 41 ^m-:f'7>h7bi. mm^m^m^n 20 

[0 13 51 :ffp^^—'t^>2(D^mm3%:mmm 
'!k^^z■t^:lt^zxox. ^::^^—\f>2<DYmm^^ 

[0 13 61 Sfc, .^lil^gei£M^iPI-m?&l ^fflv^T. 
[0 13 71 T/-Km«i7d»p5SNffiSix5-gl 

0 n^fbi^^ t vx-m<tmm\Biiam 1 5 tci^A-rsfc 
[01381 m^i:mm^ 1 2 t^^iA-rs r t 

X\ mm^l lcot!):/3ro{g:«^115r t/i5T-§:S„ 

2--<^^Att. ESISl iroffiPEE 

mimit^m(om-^iz^-^xt-t. mx^^^'^:^^X'm^{c 

[0 13 91 Ty-K«ffi7*-e>S^a^?ix5;^ 
;^«o^SSr. «S^«i 2tc«if&i-5fc*, gfSli:*l-^ so 
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«6-t-5«Sjil«i 2 75>e>^ai$*v5;!f;^«?i!KfiiiSiiJn-r 
5. ;trj5^roiiffia*siii)0-t-5r 4:f;iioT, fRiSE«ISi 3 
(r*Jlt5JI«l§il 3;5^e>coS^aj:^;^l3. ^<<D^^-^^ 

[0 14 01 ;<;y— Km«i6*»pjry- Km<§7 

[0 14 11 *fc. Ty-Km^^7--co^gf6^^i;^;^y 

[0 14 21 -^it. mm^tt^r/—h':ff:^'^m^. T 

/ - K 7 --tti^-r S r t J; o r . ® S!tj^^:^M^i^m 
?&1 rtT-(^;*-5j?>'<DWm^»$'J-t5r t/65r-#5o ^ 
:*:|l?gco||2 OHJS^JcDS^, Bf^icMV^T. 13 2 
0Sr#fi8LTBieg-r5o 

[0 14 3] ^2 O^Jg<5iJC)4#m(±. j^j^^l 2;4^fe#^ 

[0 14 4] Ill2 0l:i, ^®~>;^xAro||2 O^ife^JcD 

2lC7||tttSo ^.^^1 2T'tt, ^^iJ'V 
i5'4*>P>#ti^*ix2.gl3l5i:. T / - K««i 7 ;5i»?>»ai ^ 

2r-^x5» flft^^l 3(CT. ^^Sl 2>i-e,#Nm$tv 

[0 14 5] B3:Emi§l 3 ^;lr^S^*ipi^fc;^/;^ 

-gi5«@«^ 1 4 (C3^e>ix, *3 T y - K«ffi 
6*5j;t/*y-Kmfii7H:3a|P>n'5. ^SI14lcii|f5 

^x, •^rtL^'tbiaiR^ti.S. T/ — Km1S6*5J;u^;&y— 
Km^l7{;l#t*&^?i^fc;^f;^»^. Sa%«lct6ffl$tv5„ 

m'sm\2%^h^^^i\,i^i37.\z.\i.^ zLm^mmhim 

[0146] i&L±52B-<fc^/im2 OHJS^SJT-H. -g|{b 
t/i<. iKSjglSl 2d»e>«^5»;*f;^d»t®«IJc:J:<jT, * 

[0 14 71 |g«>^7:^h*s. ^iSi^lSft&MSSi^ 
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[0 14 81 :ff::^^-^>2<Dmm^3^nm^ 

[0 14 91 ^ili;^Ki^S^!pf«?&l ^fflv^T, 

(NOX, SOXSr^tf) (7)fii:Jti(tLT#^^t;i'>/j: 
[0 15 0] Sfc, T-y- K®fii7A»e>gM^ix5— ^ 

<o -m<mm t vx-m^tmm^iati i s tcjSA-rsfc 

[0 15 11 ^fc, gf^^^^^E^l 2ii^A-rsrt 

•3, ^sfioj^j^^i 2^<Dmxit. s.mmi 1 wain EE 

^<DBE;^)^#5r ^^^cCiieSrKttS 
[0 15 21 ^hiC. mm^l 2i^hmtii^ntz:^y^ 

[0 15 31 t-tz, ^nt^hNG-^pi^ y—/\yti:t^<7>m 
[01541 t.it. * y- K 6 (CiE>M'iC-@EiL;K^OS: 

s 2 1 K^s^^!lw«^^c:•^t^^T. 021 uTifti^-r 

5. 

10 1 5 5} m2 imi^m(owmt. ry-Kmfii?*^ 

:SM«Sisf«?i!i 1 ^S|5T-«S^4Sr8)t« * y- KmS 6 
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[0 15 61 132 1J4. 5l1i;'>'^7'A«?^2 ISIJS^RIW 
yn .;/^'llT*fc5„ ;*y— K«ffi6 t?gag#l 0 tOFsl 

tc^^gcefeSSi 7SrK:»t5o cro«^c«figd^t>;i^)^2 

[01571 iS&m^' v-^ 5 ^ y -/u^<oj!SS»*^ 

— a5{4;7t;y— Ka®6<^;^x;AP^- 
3iP>^^, ^OJi^gPSfeKSl 7{;i«^&$*L5o 
10 111 7-ett, *y— KSffi6;6>P>*tli^F*T.fe:^f;^<03feSi 

y-K«1l7^r0tif&$i^^., ^^ip^^cfl!^S^■^;tfc*y- k 
W&^i)^hW^^^^fz1i7.\-t. ^aiSil 0f:ii||P,ix5. 

5o 55-RI$ttfc*f±. -a5{4i^i^t*(C:?»-a53felfSil 7 

[01581 eiJia'<;fc«'i^ 2 1 JS^ij-eti. rgf{b^ 
20 ;:c<. i^j^Si 2t^h(r>miS7.tyt:>W^\^X.^-x:^ i!f.9s 

[0 15 91 ^a:^^^^*^ ^la^g^mMi^iisi- 

S?ai t;!/;^^— i^v2ilK^^'-tr>'9i:d>f,^i5« 

[0 16 01 ^ - 1'^- 2 CD^^S 3 SrM^^ 

tfcioT. ;!tf;^^-if :^2<75{tiljaE^*Sr 

[0 16 11 ^ii!!iMK:fiM^^i|s^a?&l^ffl^^-r, 

my°7 >- ^A^t#tU$i^5:^^(c•^^^^5 -®S{t;;K* 
(NOX. SOX^^tp) <7?fl:i:Jtt5EL.T|^^lCil^)^£ 

[0 16 2] ^fc. ry-K®IS7*>e>SNtb^Jtv5-gs 

{bj^^^SSSLT. -^{kK^HJUXSB 1 5 Sffro^^S 1 
40 19 ZM\\LmM t bX -^{k^5g[eIitXSP 1 5 izm^P^T^tz 

[01631 mm%:i!&m^ i 2 jc^a-ts r t 

(9 , 1 2 ^(K>mMi. mm^ 1 KDtaas. 

'fcSis, K*»*&liie> A«^6<)t::J4i&lg^'>'^'4rtoge 
50 3llJJS^{bK^ro4i-g-mfooTtt. SfiHsHV'r^-rS^JC 
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•^rojE;^lSr#5r tis-etS;^*. 3Sis5>'^i^SSrK:tt5 
[0 16 4] 2;5i^b^ai^;h,fc;</;^ 

m.^=^^j^^t:wo m-t:^ ta^X'^ ^tc)^. 

10 

[0 16 51 ■^It, i3y~h'm.^6t^hWtii^ix^:ff:^ 

(o^m^^mvx. im:)j^<oi&m^'nbfz^. mum. 
n^::^t\^x^mx^^o 

[0 16 6] %tL. io^-veff^wm^mm-t^^b 
x^m-r^o 

[01671^22 ■mmm<Dwm-t. mm^ i 2 

m$tv5;*f;^Sr^1-$|5e4:SSl 7(ctti^-r5r tX-^i^^ 20 
5, Il2 2(i, »mv';^7'A<ojB2 2||J£«»J<^?::rD 

[0 16 8] ^seefeKisi 7(4. 2 try-K 
m« 7 1 ©ratcisft 1 2 1 r y - Km® 

[0 16 9] m.mi''^-^ Ai)^h^m^n,it.m.mt. ry 

-K«8i7*»e)#ai$tLfc;y^ta^ KSj^Sl 2\:im^ 

iiStvSo ji^;^Sl 2T^j^Lfc;«^^l4, :51-gI55S:«Ml so 
7(Cj||t>ix5.„ ^§153fe®^l 7(c:(4, *?S^^1 2;6^ib# 
tti$ixfc;«f;^dsgSA-r6i:*lc, j^)^^ 5 >ei>f>y 

/-/x^i^nim-amf^^in^o i^asefeKSi 7(^-c?i4, 
i\,tLii^'S.iS^\-t. ry- K«®7tj:#t^$*LS„ gfeKJc 
t:::ill?>ix. m*)\t.T /-YW&7\z.mPrt\.xmf^^ft 

[0 17 0] *y— KSffiaA^fjS^m^ixfc;!/;^ 4o 

-fflJtt*y-KSffi6(D;«f;^An»c«i^$ix, St) 
Hf?!i55^i 3{ci|^e,ix5. ??!i3^^i 3X^.^m.i^i\. 
1tL-^:^\t.. Wmmi 0T-7kSr^5-giLTaiffiSl WC^h 
ix5o jgffiSil 0-T?5>fi$ixfc*tt, -gpjiUlilK^ii, 

[0 17 1] v^±.m^tzmi'm2 2mmmx'\-i.. r.mit 
tf£<. m^mmi 2i>^b<om:ff:^i)^bmsiz^^x. * 

5, -erofcii), —mtm^<oizfS.'p^(r>^ta%:^±X so 
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[0 17 2] ig«:?*7Vh*^ mmmi^^mi&n 

m&i V2 i:^^^'-t'>'9 t^b^PjTi'Sa 

[0 17 31 :it^^-ifl^2<ommm3i:fmitilS 
?*:#lc-r5r tJcioT. — lf>'2(Of^l!)««:=^ 

[0 17 4] sfc, mmmmmmm^mm,ii:m\'^x. 

(NOX. SOXSr-^tf) Ofii:itt55b-C*«{CiJ^'t 
[0 17 5] t-it. ry- K«@7/!)»55#^|±S$ttS— 

•3 -^{k^^ t LT -^{k^^lHlJKas 1 5 {C^A-r 5 fc 

^mozLtfj:<^ =>y^h(Dj&mi^xt. x-ox^m-i^^ 
mmx't>^-o^M\z.\Biifs.-r^ r t dJ-rt s„ 

[0 17 6] ^/c. m*^^.i^Sl 2(cafA-t-5r t 

mm(ommsi 2--o^aj4, lEaisi irotaajE 

mtmitWkm<om-^i:ih^x{t^ m^:^>:f^xmBic 
[0 17 7] ^tz. *y — KS;1^6;4^e>ry — Kfl;li7 

[0 17 8] 4fc, ^^^1 2i>^hmiii^in^^^(Dm 

-h-rso ^^iz. mmmi 2*^^#Nm$H5;!f;^(4, ^ 

[0 17 91 Sfc, mm^i 2t^h(r>W^:^Ki.':>x^ 

mPcis:^(D^fSi^^mm-t^z.t-b^x^^, jjctc. 
m<r>%2 3'ms.m<n>m^. ssm-i'd-i^T. iii2 3 2r#Bg 

[01801 %2 3mm<r>l^m\t. r l S ^Kft, 

:/nT 1 8/5^b*y— YWmQ\z^n.^i^^-t^z.t\z 

ioT. ;&y- Kfl;116lC«*&$n«.S^<^i€®f^SS: 

[ 0 1 8 1 1 0 2 3 ^7^^.(0$^ 2 3 %mm<r> 




2S 

[0 18 2] m.m^' '^-^ A\zmm^i\^mmt.. m.m,m 

^fi£4J-i:L. Ha^StfeHl 9fcJ;oT, :;^n r 1 8 *»P><0 
10 1 8 31 SSiSr«fc>i^fc:«f;^l4. ^i^Sti 4lci||^ix 

[0 1 8 4J :/nr 1 8tc:J;oT^1-SP<7>S^dS5l»3 3i* 

[0 18 5] T / -vmmi \m^^M:im.Pr\-i. mm 
m.m.m.m.mMm.m. i ^nx^n^nikwii:^ tta^. r 

[0 18 6] ^?ib,Rjc£:mcory— Km«l7*»^>#Nttl^i^ 
[0 18 7] Sit, m?tfa.s:j5^<^;<7y— Kii@6d»ib#^ 
fif^-»y^l)-h. mm^i i/5-^#^aJ^tv:tlEffi;^;^»c:^ 

[0 18 81 w±iE'<fc«/iig2 z%mmx'\^. -mt 
^^m'ou^. -mtmmfz.\i%:mis,-t^^bt^x-^ 

[0 18 9] i^tL. |ga7'7Vh;iS, ^SilM^:©M^^!^ 
[0 19 0] t.tL. :a:^i'-'c'>2(r>mm.^2%:mkm 
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[01911 ^i»^ig:%s;^is^a;%i ^;Bv^T. 

(NOX, SOXSr-^tf) C)ai:itgEUT#^^lCii^'i 

[0 19 21*^, Ty-Kttffi7*»e,*ai*n5-®? 

(J -gE{t^i!i t \.x-mitm.m^m& i s tc:»A-r 5 fc 

[0 19 3] *fc, K«^^^s§i 2izmA-r^^t 
x\ EE^^i 1 coW3t)(Dis.m^m^:. tt'^x^ 

t), ^IgO^^Sl 2-^O^AJi, il^Sl 1 CD tap IE 

mtmi\M^(om-^\zh-ox\-t^ ffl^itJKvT^^-c^stc 

20 -?rOJE;^»4r»5r i/iST't^fc*!), #^J;^£i?a«r^tt 5 
[0 194] Sfc, ijy—YWm&t^hry — vw^i 

[0 19 5] -itL. ti)^-YWme,\zm:'i&^f\,^m-i. 
:J1-Si5A^e>:/nT 1 8^CJ;oTS^•9aiA/■r'^/^•5fc^^)x 

[0 19 6] *:^0jro^2 4^iS^J<D«fife. Ibf^ 

lC#tN-r, gl2 4^#8gUT!ftBJi-5, ^2 4*;te««J<D 

i^aitfi. @«:m<Sf^s*g^i|s^«?lfe 2ot;«fx^^-K':^2i: 

^mi. ^m^^^±.\fit^bX'h^o 

[0 19 7] 112 4 (i, ^mv';^v"A<D^2 4^J£^J(0 

/i-Jic if ©*Ri|s^tt. mwnM9.m.i^mM 2 0 i^sccor y - 
[0198] mm9 >-i? 4 (cafi^^tts^^fi. ss^b 

^mm¥ii^\t.. iJ:^9-\i'i^2K-^hf\,. iS7.^-\f 

;^^-if >2*»e>#m$ttfc;V;^«. " i^ft^Sl t 
^tSr^^^i: 9»cio-C. :?'Bri8*» 

[01991 fl!ii^*fc*vytj^^S^;tf^»i. @i^|g 1 4 
50 igiRSix?.. 7lcil5Ci:$^SISttfc-K{bi^iil<iO-SBf*, 
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[0 2 0 0] :?'nT 1 8tCioT^1-a5<0?l5td5glt)jiS 

(1/2) 02+02-+2e 2 

[0 2 0 3] 

[{t;7lH2+02 >H20+2e- ••(7) 

[0 2 0 4] 

[■fbS] C0 + 0 2 >C02 + 2e- "(S) 

[0 2 0 5] eiJiiE-<«:«/i^2 4 jijfe«sn?tt. 

[0 2 0 6] H<*:m<^s^**« 

m2 0 t:iif:^^ — if > 2 ti^hti:^1Si't¥tn,i^:^'rJ>'-(^ 
[0 2 0 7] T y — h'mM? A^hmm^i^\^i>~Wt 

[0 2 08] * fc, S^^^j^Si 1 2 »C^A-r5 r t 
t). ®e^co«^;^Sl 2-(^*AI*. 1 ram PIE 
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[0 2 0 1] T / - Kmn 7 icmtM^titi^mi. @ff 

®<gK«Si|sf@?& 2 O rtSC-cefelf $ JxBicS;^^ i: <c So * 
y- K«8i6 tr/ — Km^7 ttc, ^n^ix«*&^Fix 

(55c«;?f^) i:*^ «T(^{b^^ (6) 
t. it^^ (7) , (8) (^^^icmmSJCSrigw-t-wi: 

[0 2 0 21 
[{k6] 

••• (6) 

[020 9] atL. ;i!7y— K«e6*»f>ry-Kmffi7 

{ci^3(f-f ;j-i'*Si&i!|-r5@«:S<!lS«Si|S|-tt?&2 0©«f® 

[0 2 10] *y-K®ffi6tctt*&*iX'5^^ 

^1-SCd»ib:/aTi 8^c:ioTS^t)j^^/T♦v^5^^t). 

[0 2 11] ^^m(r)^2 5-mmm<r>m^. iijft 
tC'ftVNT, 112 5^#Mbr!»,ig-rs, m2smMm(r> 

i^^4*»PjilSf*S-&$-e:, ffiJ^Sl 1 offii^Jsij^Srlp] 

[0 2 12] H2 5li. m'^~^:^y'J^<D%2 s%mM<D 
yn5/^@-CS>5. «SiH-^'>'j5' 5^ctfjK$i^5;»<^'/ — 
/^^J: if<r>m.Pe\^. m^^nM^mPrmM 2 0 ^gpror y - 

Km<17i;i#t*&^ii5c 

[0213] ^jgES 3 i^li. @«:m«K^ipFm?& 2 0 

— f>2Jci^6iXx — t*:^2F*9r'8g!iL/£;5S 

e,m;^/w:¥Sr^»jaiL«m-r5„ :*^;^^-K'>'2*>P>#^ 

3J^l 9(cj:o-r> :^nT 1 8*>e5<o2£^lc:f^^#x: 

[0 2 14] ^iNISi 4(c 

kt^mm^l 1 (c^l&^tt Smite, ge^^>'i5'4lcBfjm 

lireti^^ixS. ffiaiSl lrt-C^ffi$ixfc:«f;^W:, ^ 
2iSi«l 3S:iioT*S«ES3lw^i^^?n5o 




fO 2 1 5l :/oT 1 8JCJ;o-C^ei5(^^^ii5StiJii^ 

mi^mmsBMmm. 2 0 rtsero* y- e 

$ nfe ;^ osfefgi t:: <t o T JDf^-r 
[0 2 16] Ty-Kmffi7{c««&$tl.fcj|gS«s|.Ji, H*JE 

(9) t, fk^S; (10) , (1 1) ®«/jt«?l!iSlCSr 10 
[0 2 171 

[{k9j 

(l/2)02 + 2e »02- •••(9) 

[0 2 18] 

[{k 1 0 1 

H2+02 >H20+2e- ••(10) 

[0 2 19] 

[fk 1 1 1 

C0 + 02 >C02 + 2e- "-(ll) 20 

3{Cj3|fjn5o f^2£^13-eji, ;<7y-K«ffi6*»f> 
mtii^ixft:^:^*^^. JEffiiSl l *»e>#^^^$^^feJE«l;^ 

[0 2 20] ijAJi^-<;rc^;ic^ 2 5 mMm-vit. -mit 

[0 2 2 1] ^fiir?:/^^^, @fls:fl«®«Si^« 

?lfi.2 0 i::^;^^-if>-2 i:d^t>/j5.^S-a-^m->^7^A-e 

5. H<i*^mfi?ir«si|si-s;?fe2 o«rfflv^-c. -fk^Rij; 

[0 2 2 2] Ty-Km<17;i-^#^ai$tv5-K 

{kiKi^^sfliuT. ii®f<k^igiH]itxsi5 1 smcDmm^i 

[0 2 2 3] ^fc, ;&y— Kmffi6*>tTy— K«fil7 so 
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[0 2 2 4] *7t. ;!7y- Km®6lC#tl&^tt5^^ 
i/';«>x^dSfB!B&{k$ix^) title. =• ^ hi&mti^X^ 

[0 2 2 5] S^3(lis^*SK3!f-efctttf, 

JESISi l(7?JEi^^^SrJ:!Jii5fe5wi:dST'#5. 
[0 2 2 6j.*fc, mmmi Ur««&$ixS;<f;^{riSf^ 

{z3i':>XS.m^tii>:if:^(OW&ii:k^<^£^tLisb. 

[0 2 2 7] ^iZ. *^?gw^2 6*S£0iJ©«^. 
«F®«, ifesllSrffiiffiSi i*»f>^ffl$nfeJEiSS;«^;^tS 

[0 2 2 8] ^^si.^'^'j!^ 5(;:|fK$ix5^:{'y-/W''<cif 

7izmff^^ix^, mm^sizn. m»m.m'Kmnm.m2 
0 T-cDii;mRJ^?m<^T / - Km® 7 fj^m $ 

ffiSllll 6*»f5Sfffi^5H2)JE8S;<f:^fcdS«ti^$ix 

:^^-t'>'2l,zmhiv. ^:^^ — \f>'2P^X'mm.\.f£i}^ 

9lcJ:oT. 1 8*»f,«5^^tcf|SSr-^x: 

[0 2 2 9] flftSr»t5nfc^g£«^;<f;^{4, 1 4 

4^cioT^>ii$^^fe7kt4tHI^lX^^^?)„ 7k^«t^>SI^ 
ttfc-^{k;^^<^-a5l4, -gf^k^SllHlUXaS 1 5 (ClHlltK 
Six, ^?)«o-K{k;^SI»4K5fli:*»::, ffifltSSi 1 t-iH 

i=)4x5o JEiSS^i 1 (-J;orffii^SttfcEEilf;^f^«. BE 

et«&SJx5. ffi«llii 6i^-e^iHI$*vfe;!/^f4, S!i3?«i 
Si 3?:iior*^,^S3lc#tiftSn5.» 

[0 2 3 0] :/nT 1 8 IC<t-oT^a5(D|g^;iS^'9ii^ 
ix, SJiJji^ixfcSStJif^^i^l 9 (wioT^JIggl 

^wnmwimmm. 2 0 ^esro* y- Km® e t;iet 




[0 2 3 11 T y - h'WM 7 

y-KS@6t. ry- Km® 7 ifc, ^t^t^^^eti^t$ 

ixfcilsei:. j|g!iis^ (efeS:^^) tiK SlT(Oit^^ (i 

2) {fc*^ (1 3) , (1 4) (Dmfj:mms.st^^i& 

[0 2 3 2] 

[{k 1 2 1 

(1/2) 02 + 2e-^02- ■•• (12) io 

[0 2 3 3] 
[<bl 3] 

H2+02-->H20+2 e- - (IS) 

[0 2 3 4] 

CO + O 2 ->CO 2 + 2 e- -(14) 

«?feRj$;^<^Ty-K«ffi7*»t,#^tli$tv5;i!f;^ii. ^ 

[0 2 3 5] &.±^^tcm^J:m 2 6 *Jg0^jT-|4. -gf{k 

[0 2 3 6] ^mry 30 

?Ife2 0 i;^;^^' — lf>2 ii^ibTi-S^-a-^mv-^^xA-C 

5. life, llfl£««flt^^J^m?&2 0^ffl^^r. -fb^SJS 

(>;!i'P>gNai^fixS;^^lc-&4ix5-gf{t;;^^ (NOX. 

[0 2 3 7] Ty-Kmi^7A»tg^a3^ix5-^ 

[0 2 3 8] ^7t, :by—h'm,'M6f)^hry—h'mM7 
ii^^l,z^^m<K>Bi\f^->^'rM,t-t^:itiiX^i>^ 50 
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[0 2 3 91 ^fc, *y-K®®6tctt*&Six5^Si 

5o ?ifs.nMmx»}^tzi^m.'o&\>^t>mMX'i> 

So 

[0 2 4 0] Sfc. ^^dS^i^^Sf-Cfeixfi. i(Of^^. 
^mm-r^^tX\ EEmmi 6AaX<D:ff:^^SM^^m 

[0 2 4 1] :i^^m(o^ 2 7 mmm<Dm^. »ft 
i:i#v>T, m2 7imm\^xm.mi-^. t.tz. j^i^s3 

[0 2 4 2] M2 7ii;tet»joi$mf4. mm^i^mi^i 1 

-f-5fc*roBEitgSl l©tt»«:ig«i-5rt-efc5. m 

2 ««->';i^-7'A<om2 7||Jii0tJroyn y^Effc 

[0 2 4 3] 5 t;i|flc$tt5y ^'y-ZV^tir 

<o*^j|sK:j:. B«Jtt«iK*S)ish«?t!i 2 0 F*9Si5or y - h'mm 

7{C«iji&$ix5o j^-j^Sg3{i|S. 2 

0 F*3T-c75msks;jsm<^T y - k^ii 7 t^tu $ tts 

^^ — }f:y2\zmbiv. iJ7.^ — \^:y2^xm^l.f£ifi 

3!E^1 9Jc:J;o-r, :?'nr 1 8*»f>roS^RfcfSiSr-^;t 
[0 244] m^m.t>fvf:imm.m:)i:^\-i. W^^ 1 4 \z 

«lur*tb> -K-fk^Sf. S^3Si:^)-«-r5o ^giBISi 

4{;iJ:oT^^^fLfc7K{4IUilK^tL5o tK^^ i: ^ 

^fi. m^<r>-mtm.m\-twmtmz^ smm \ wzm 

3\zmK)^ih%fi^m\z. mm^'^'^ A\zf^m^ 

[0 2 4 5] zfuTl 8lzX'oXi^^<7:>m^ii^y)72s-^ 
ti. Stt)5i*ixfc2£^fm2^^1 9JcJ;o-C||63Eg| 

@*t:S<»®«Sn®?& 2 0 l^giJ<^;i7 y- Kttffi 6 \zm 
i^SixSo 1 9 Tfi, :tf;^^-if>'2;i»t,SNai 

^ ix/b ;y ^ <7?3fe^fr J: o r ^*Dl^i-r S o 

[0 2 4 6] ry-h'mM7izmm^tiit^$^a. 

S»ff*»«sf@?lfe2 0rtS|S-ceS:®^ix3fe®;!f;^i:»t5o * 

y-h'mmet. ry- Km® 7 tic ^ix^'nfit*&$ 




(18) 
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5) t. •fk^SC (1 6) , (1 7) <r)i»f£^mRJ$^i:& 

[0 2 4 7] 
[ft 1 5 1 

(1/2) 02 + 2e--»02- •• (15) 

[0 2 4 8] 
[{b 1 6 J 

H2+02--*H20+2 e- --(le) 
[0 2 4 9] 

[^k 1 7 ] 10 

CO + O 2--»CO 2 + 2 e- •••(17) 

m?feSJC^<oTy- Kmffi7/&>bS^ti5$*tS;^;^»i. m 
Ptb$tv:t;<f;^d>b. JESilSl l t^hmm^titL&m:^ 

[0 2 5 0] u±^-<fzmfm 2 7 *jfe«»jT-ii. -mit 
^m<Dmmz. mfi^j:^mmm.^^m:»m^'£^w-r^z 20 

[0 2 5 1] ^my^^vti. m^nmwim^t. 

h*^fe#m^n5;<f;^{c-^StL5,-gffb^^ (Nox. 30 

[0 2 5 21 Ty-KSffi7*>e>#NW§n-5-S? 

{b^^^^Si^UT, -i&fb^^iHiiRgBi sifro^JK^i 

*} -mitmrn t Lx-m<tmm[Bii\n^ 1 5 imA-r^tz 
[0 2 5 3] *y— Kffiffiea^br/— K®IS7 

[0 2 5 4] t.fz. :^y—vmm6\:imf^^it^?i^ 

5. 50 
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[0 2 5 5] ^1t. il3fiSrfft3^«l«Sl 3©ii:StrT, ffifil 

Si 0A^ib#^aj$ix-5;!f^^ttTJ;<, JEiBltciStt* 

[0 2 5 6] JJcfC. 2f:^ig®^2 8 *iSfi»J<0«fig, tbf^ 
j;::#v^T. 02 8 *#^l,Tlftegi-5. m2 8*JS«»J© 

[0257] m2 8ti. ^m'>:^'rJ^<r>m2 8mmm<r> 
/w^'i ifcomn^ii. @ft:m^sr^)Pi-m?& 2 0 lessor / - 
[0 2 5 8] miStm 3 icn. wiH^mmmn&P^mm 201^ 

;^^-t'>'2(ci||e)tb. ;^;^^'-i^>'2rt-e^5ib'iCj!iS 

mmm iz^.^^^.x^^m^m^^m^f-m-tz. 
[0 2 5 9] ^.%:m^nfzmmm:>f^ii. mmmi 4{z 

ixtz-mitmm<D-m-i. -^{b^^Eitxsci sjcihur 

EESISSi l(cj;oTffiiBISJx5;<^^«. ffiSIS 
1 licit tJiZ^SnSfifJlc, *y- Ka^Byi^tj^tti^ix 

tt5o ffiiag:^;^{i. IR5;l&Sl 3t?. ;*y-Kmfii6*^ 

[0 2 6 0] ®e§g^'>'^' 4^^e>fitif&$tlS^^(i, 

msi 9twi-oT;<f;^^-tr>2jO»p,»ai$*Lfc;«f;^i: 
!^3?mL, 2 0 fiasco ;<7 y- KmH 

6(c#t«&$*x5„ 1 9 T'li:. 2i)^ 

hmm^ixtz:»:^<D^mzi:'oxmm^lm^ir^o 
[0 2 6 1] T y - KSffi 7 tc«*&$iryt««ti|s|-«:, HflJ 

mM'Rmmm^2op^ux^'S.^fi^9.ii:^tti^„ * 

y - KmH 6 t , T / — K«® 7 t -tix^'tt^^^ $ 

8) •fk^ic (19) . (20) nm^immKus-^m 

[0 2 6 2] 

[fl:i 8] 

(1/2) 02 + 2e--*02- •■• (18) 

[0 2 6 3] 



(19) 
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1 9 1 

H2+02--*H20+2 e- • (19) 

(0 2 6 4] 
({k2 0l 

CO + 02-^C02+2 e- •••(2 0) 

JSISil 3-Cf4, *y— Kmfii6d''tj#m$iryi::*f;^*» 

[0 2 6 5] &.±m-<tLm£m2 smmm-cit. -mt 
[0 2 6 6] -utz. mm-^y'^hnK m^mmm^ifim. 

ht)^hmtii^tl^:ffp^^z^^i^^-mitmm (NOX. 

[0 2 6 7] ^fc. ry-h'mm7A^it>mm^ix^~m 
t) -m<tmmt\^x-m<mmm(Rn 1 5 ic^Ai-^^ 30 

[0 2 6 8] ^fc, *y— Km@6A^e>ry — Kffi®7 

[0 2 6 9] *y— Kaffi6J;::tti^Sti,5;if:^ 4o 

6d^e,gNui$ti-5;</;^t®5* mmm) tti^tz^. m 
m.^zx'm.m^i\^^nK. r /-vmmQt^hW^m^fi 

[0 2 7 0] 3t:^ejOB2 9 ^iS^iJc^PfiS;. WiVf 

»w#VNT, 12 2 9 2r#fi8UTBi?qi-5. ^2 9|lli£fiaj(0 



^la^pi 1 - 2 6 O 0 4 

36 

[0 2 7 1] 0 2 9 AroM 2 9 HtS^JO 

(Opt ^ / -/U/i S«^m«e*8i^®?& 2 1 F*9 

ia5<^T y - Km® 7 $ix5o 

[0 2 7 2] 3 tZJi, Hft:«<Sff*SSiN-«?& 2 1 

T-i^mffiSfSm (OT y — KSffi 7 ibSf ffi $ ttS 

[0 2 7 3] i^^g&3I^T% j^«£U»ad$t^fc«S^»;*^ 
;^I4. ^:^^ — \f>'2\zmhix. i}:^^ — \f:^2p^xm 

tL. SliiioT. 4t-hWif^^ 

[0 2 74] flft=lr«*3jxfc«SSgfe#^:!!f^tt, @iltli 1 4 

4^cJ:oT^^■^$i^fc7K^4IHII|KSi^5o :i^m^ti^m^ 

irit=.mt^^<o—^ti. -mtm^mifsi^ 1 5 tcisniK 

[0 2 7 5] ^3g^>-if 475>p5^*&$tLS?^<*®f^ (f« 
W-m&m) ti. m^^l 9izX^X:ffp^^ — -e:^2f>^ 
tb»m^ixft:lf:^tf!^^i^V. @«:®f»K««!!H-m?l!l2 l 

fH^cD^y-h-mmeizmm^ix^, ^^m^isx 

(4. ;^;^;5'-t'>-2d>t#ffi$ixfc;V;^03fef^{cJ;oT 

[0 2 7 6] Tyf—h^mMTizmm^titimmi. @«r 
mft?K^ipi-m?iii 2 1 i^Si5T-«{t efesf $ ttejcH:^;^ t 

^£^0 ;&y-K«116i:. Ty-K«^l7t{c, -tix-^ 

(2 1) i:. -fk^^ (2 2) . (2 3) <^«!tm?a 

[0 2 7 7 1 
[{k2 1] 

(1/2) 02+2e--»02- — (2 1) 

[0 2 7 8] 
({k2 2] 

H2+02- -»H20+ 2 e- •(2 2) 

[0 2 7 9] 
[{k2 3] 

CO + OZ--^C02 + 2 e- •(23) 

ti;afe5JS:^«5T y - K«ffi 7 $n-5 t 

S3(rii|e,ix5o 

[0 2 8 01 eJl±ai'<;t^^^^ 2 9 »JS^JT-»i, -iSf^k 



(20) 
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[0 2 8 11 *fc. ^m:7^^vh;6^ mi^mmnmnm 

?&2 1 t:tf:^^ — \f>^2ti)^h^J:^^'^^mi^^'rM^X* 
5o @^^miSS^Wm?fe2 1 ^fflv^T. fk^RjS; 

soxsr-^tp) (D&t^m\.x^mz{i^fj:< ^ mm^cm 

[0 2 8 2] */c. ry- Kmil7;i-ib#^t]b^n5-^ 

=im^t^mt\^x::imitmm^^m s^cmA-r^tz 

^6^T*d^o^a(c[Eiilzi-5 r t t>X^ 
[0 2 8 3] ^fc. ^y—vmMbt^hr j — vmM7 
\:imm>( :t>t^^m-r^mvfmMnmmnM 2 1 20 

^ffitDta-rr i::d5T*t6/c46. i^«6^fc t:Il-t^/^:3{^^^- 
[0 2 8 4] Sfc. ;«7y— Km®6t::#t*&$^^6;^:^ 

^:^^t^±mm-r^^t{^^^x. 

[0 2 8 5] ^iS^^^|s^:^oJ:D^^SE^2^g^^^fflv^^- 

[0 2 8 6] ^/c. T y — vmM7 tiov—vwme t 
\z m^^f\^^imt mm t^mwti^tz^txwi^^ 
v^t^a^-^J^So *5i?qfi±iB*iSfi?yt;iis;e^ix 40 
■f. ^<o±'^^miL\.t^^^mmxm^m^.\^xm§.x^ 

h^tm^ot.xh^j:\^\ m^^M. w^m(Dm^9c m 

f^^^mxh^o 

[0 2 8 7] 

Is]iDli-'5wi:;65Tt^o so 



[^ScofBf^/^fftl^] 

[0 2] :*:^?gc^^mv';^7^Ac^>||2^j6£0ycr>:/a :y 

[0 31 *«§go«Six;^xA(^^3lMS0y<^?:^D 5/ 

[0 4] *^?g(^^miy;^7^i>^CO^4^jte0ijO:/n 

[0 5] :$imm(D^miy:^'rM^(om5mmm(oyx2 y 

me] :^^m(D^mi^:^'rM.(Dm6mm&\<D':/a y 

m 9 1 :^mm<o^mi^:^'rM.<Dm 9 mmm(Dyu y 

[010 



X2y^m 

[011 

uy^m 

[012 
[013 

uy^m 

[014 
n 5/^0 
[015 

uy^m 

[016 

uy^m 

[017 

[018 
y^0 
[019 

[02 0 

5/^0 

[0 2 1 
[02 2 

y^m 

[02 3 

[02 4 

5^:5^0 
[02 5 
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